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DETAILED ACTION 
Drawings 

1 . Figure 1 should be designated by a legend such as -Prior Art— because only that which is 
old is illustrated. See MPEP § 608.02(g). Corrected drawing sheets are required in reply to the 
Office action to avoid abandonment of the apphcation. The replacement sheet(s) should be 
labeled "Replacement Sheet" in the page header (as per 37 CFR 1.84(c)) so as not to obstruct any 
portion of the drawing figures. If the changes are not accepted by the examiner, the applicant 
will be notified and informed of any required corrective action in the next Office action. The 
objection to the drawings will not be held in abeyance. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over Zheng et al. (U.S. 

Patent No. 6,693,321) in view of Applicant's admitted prior art as disclosed in figure 2 and its 

description on pages 7-9 of the instant application. With regard to Claim 1, Zheng discloses a 

high-k dielectric stack (24) situated between an upper electrode (32) and a lower electrode (18) 

of a capacitor structure, said high-k dielectric stack comprising: a first high-k dielectric (column 

7, lines 22-23) layer (26), said first high-k dielectric layer having a first dielectric constant; an 

intermediate dielectric layer (28) situated on said first high-k dielectric layer (26), said 
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intermediate dielectric layer (28) having a second dielectric constant (column 7, lines 25-28); a 
second high-k dielectric (column 7, lines 31-32) layer (30) situated on said intermediate 
dielectric layer (28), said second high-k dielectric layer (30) having a third dielectric constant 
(column 7, lines 31-34); wherein said second dielectric constant is not greater than said first 
dielectric constant and said third dielectric constant (colimm 7, lines 25-28). See also figure 1. 

However, Zheng fails to teach that the high-k dielectric stack is situated between an upper 
electrode and a lower electrode of a MIM capacitor. Applicant's admitted prior art, as disclosed 
in figure 2, discloses a MIM capacitor (102) including a high-k dielectric stack (122) situated 
between an upper electrode (114) and a lower electrode (106). Therefore, it would have been 
obvious to someone with ordinary skill in the art, at the time of the invention, to include the 
high-k dielectric stack structure as taught by Zheng in a MIM capacitor structure as disclosed by 
Applicant's admitted prior art, in order to allow fiirther scaling of the capacitor structure device 
and improve its manufacturing process (see Zheng, column 4, lines 14-20). 

With regard to Claim 2, a further difference between the claimed invention and Zheng is the 
Hmitation of first and second cladding layers, said first cladding layer being situated underneath 
said first high-k dielectric layer and said second cladding layer being situated on said second 
high-k dielectric layer. However, Applicant's admitted prior art, as disclosed in figure 2, 
discloses first (108) and second (112) cladding layers, wherein said fu-st cladding layer (108) is 
situated undemeath a high-k dielectric layer (110) and said second cladding layer (1 12) is 
situated on said high-k dielectric layer (110). Therefore, it would have been obvious to someone 



Application/Control Number: 1 0/692,43 1 Page 4 

Art Unit: 2815 

with ordinary skill in the art, at the time of the invention, to include first and second cladding 
layers in a high-k dielectric stack structure as taught by Zheng. 

With regard to Claim 3, Zheng discloses a second dielectric constant that is less than said first 
dielectric constant and said third dielectric constant (column 7, lines 25-28). 

With regard to Claim 4, Zheng discloses an intermediate dielectric layer (28) that comprises 
AI2O3 (column 7, lines 25-27 and column 8, lines 1 1-51). 

With regard to Claim 5, Zheng discloses an intermediate dielectric layer (28), which has a 
thickness between approximately 5.0 Angstroms and approximately 70.0 Angstroms (column 7, 
lines 29-31). 

With regard to Claim 6, a further difference between the claimed invention and Zheng is the 
limitation of a first cladding layer is situated on said lower electrode and said upper electrode is 
situated on said second cladding layer. However, Applicant's admitted prior art, as disclosed in 
figure 2, discloses a first cladding layer (108) is situated on a lower electrode (106) and an upper 
electrode (1 14) is situated on a second cladding layer (112). Therefore, it would have been 
obvious to someone with ordinary skill in the art, at the time of the invention, to include first and 
second cladding layers in a high-k dielectric stack structure as taught by Zheng. 
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With regard to Claim 7, a further difference between the claimed invention and Zheng is the 
limitation of a lower electrode comprising Ti/TiN and an upper electrode comprising TiN, 
However, Applicant's admitted prior art, as disclosed in figure 2, discloses a lower electrode 
(106) comprising TiN and an upper electrode (114) comprising TiN. Therefore, it would have 
been obvious to someone with ordinary skill in the art, at the time of the invention, to include a 
lower electrode comprising Ti/TiN and an upper electrode comprising TiN in combination with a 
high-k dielectric stack as taught by Zheng, in order to provide a capacitor which uses electrode 
materials known in the semiconductor for their reliability. 

With regard to Claim 8, Zheng discloses first (26) and second (30) high-k dielectric layers 
selected from the group consisting of Hf02 and TaaOs (column 7, lines 23-24; column 7, lines 
31-33 and column 8, lines 14-51). 

With regard to Claim 9, Zheng discloses a method for fabricating a MIM capacitor in a 
semiconductor die, comprising the steps of: forming a lower electrode (18) of a capacitor 
structure, forming a first high-k dielectric (column 7, lines 22-23) layer (26) over said lower 
electrode (18), said first high-k dielectric layer having a first dielectric constant; forming an 
intermediate dielectric layer (28) on said first high-k dielectric layer (26), said intermediate 
dielectric layer (28) having a second dielectric constant (column 7, lines 25-28); forming a 
second high-k dielectric (column 7, lines 31-32) layer (30) on said intermediate dielectric layer 
(28), said second high-k dielectric layer (30) having a third dielectric constant (column 7, lines 
31-34); forming an upper electrode (32) of the capacitor structure over said second high-k 
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dielectric layer (30); wherein said second dielectric constant is not greater than said first 
dielectric constant and said third dielectric constant (column 7, lines 25-28). See also figure 1. 

However, Zheng fails to teach that the upper electrode and the lower electrode are part of a MIM 
capacitor. Applicant's admitted prior art, as disclosed in figure 2, discloses a MIM capacitor 
(102) including a high-k dielectric stack (122) situated between an upper electrode (114) and a 
lower electrode (106). Therefore, it would have been obvious to someone with ordinary skill in 
the art, at the time of the invention, to include the high-k dielectric stack structure as taught by 
Zheng in a MIM capacitor structure including upper and lower electrodes, as disclosed by 
Applicant's admitted prior art, in order to allow further scaling of the capacitor structure device 
and improve its manufacturing process (see Zheng, column 4, lines 14-20). 

With regard to Claim 10, a further difference between the claimed invention and Zheng is the 
limitation of forming a first cladding layer on said lower electrode before said step of forming 
said first high-k dielectric layer; forming a second cladding layer on said second high-k 
dielectric layer after said step of forming said second high-k dielectric layer. However, 
Applicant's admitted prior art, as disclosed in figure 2 and page 8, lines 2-18, discloses forming 
first (108) and second (112) cladding layers, wherein said first cladding layer (108) is formed on 
a lower electrode (106) before the step of forming high-k dielectric layer (110) and forming a 
second cladding layer (1 12) on said high-k dielectric layer (1 10) after said step of forming said 
high-k dielectric layer (110). Therefore, it would have been obvious to someone with ordinary 
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skill in the art, at the time of the invention, to include the step of forming first and second 
cladding layers in the formation of the high-k dielectric stack structure as taught by Zheng. 

With regard to Claim 11, Zheng discloses a second dielectric constant that is less than said first 
dielectric constant and said third dielectric constant (column 7, lines 25-28). 

With regard to Claim 12, Zheng discloses an intermediate dielectric layer (28) that comprises 
AI2O3 (column 7, lines 25-27 and column 8, lines 1 1-5 1). 

With regard to Claim 13, Zheng discloses an intermediate dielectric layer (28), which has a 
thickness between approximately 5.0 Angstroms and approximately 70.0 Angstroms (column 7, 
lines 29-31). 

With regard to Claim 14, a fiirther difference between the claimed invention and Zheng is the 
limitation of a lower electrode comprising Ti/TiNand an upper electrode comprising TiN. 
However, Applicant's admitted prior art, as disclosed in figure 2, discloses a lower electrode 
(106) comprising TiN and an upper electrode (114) comprising TiN. Therefore, it would have 
been obvious to someone with ordinary skill in the art, at the time of the invention, to include a 
lower electrode comprising Ti/TiN and an upper electrode comprising TiN in combination with a 
high-k dielectric stack as taught by Zheng, in order to provide a capacitor which uses electrode 
materials known in the semiconductor for their reliability. 
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With regard to Claim 15, Zheng discloses first (26) and second (30) high-k dielectric layers 
selected from the group consisting of Hf02 and Ta205 (colunm 7, lines 23-24; column 7, lines 
31-33 and column 8, lines 14-51). 

With regard to Claim 16, Zheng discloses a high-k dielectric stack (24) situated between an 
upper electrode (32) and a lower electrode (18) of a capacitor structure, said high-k dielectric 
stack comprising: a first high-k dielectric (column 7, lines 22-23) layer (26), said first high-k 
dielectric layer having a first dielectric constant; an intermediate dielectric layer (28) situated on 
said first high-k dielectric layer (26), said intermediate dielectric layer (28) having a second 
dielectric constant (column 7, lines 25-28); a second high-k dielectric (column 7, lines 31-32) 
layer (30) situated on said intermediate dielectric layer (28), said second high-k dielectric layer 
(30) having a third dielectric constant (column 7, lines 31-34); wherein said second dielectric 
constant is not greater than said first dielectric constant and said third dielectric constant (column 
7, lines 25-28). See also figure 1. 

However, Zheng fails to teach a first cladding layer situated on the lower electrode, a second 
cladding layer situated on the second high-k dielectric layer and that the upper electrode and the 
lower electrode are part of a MIM capacitor. Applicant's admitted prior art, as disclosed in figure 
2, discloses first (108) and second (112) cladding layers, wherein said first cladding layer (108) 
is situated on a lower electrode (106) and said second cladding layer (1 12) is situated on said 
high-k dielectric layer (110). Therefore, it would have been obvious to someone with ordinary 
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skill in the art, at the time of the invention, to include the step of forming first and second 
cladding layers in the formation of the high-k dielectric stack structure as taught by Zheng. 

With regard to Claim 17, Zheng discloses a second dielectric constant that is less than said first 
dielectric constant and said third dielectric constant (column 7, lines 25-28). 

With regard to Claim 18, Zheng discloses an intermediate dielectric layer (28) that comprises 
AI2O3 (column 7, lines 25-27 and column 8, lines 1 1-51). 

With regard to Claim 19, Zheng discloses an intermediate dielectric layer (28), which has a 
thickness between approximately 5.0 Angstroms and approximately 70.0 Angstroms (column 7, 
lines 29-31). 

With regard to Claim 20, a further difference between the claimed invention and Zheng is the 
limitation of a lower electrode comprising Ti/TiNand an upper electrode comprising TiK 
However, Applicant's admitted prior art, as disclosed in figure 2, discloses a lower electrode 
(106) comprising TiN and an upper electrode (1 14) comprising TiN. Therefore, it would have 
been obvious to someone with ordinary skill in the art, at the time of the invention, to include a 
lower electrode comprising Ti/TiN and an upper electrode comprising TiN in combination with a 
high-k dielectric stack as taught by Zheng, in order to provide a capacitor which uses electrode 
materials known in the semiconductor for their reliability. 
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Conclusion 



3. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Edgardo Ortiz whose telephone number is 571-272-1735. The 
examiner can normally be reached on Monday-Friday (1st Friday Off). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tom Thomas can be reached on 571-272-1664. The fax phone nimiber for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
AppUcation Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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